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Abstract
Paddy cultivation is constrained due to shortage of rainfall or irrigation water supply.  With the population
growth, farmers have to increase the paddy production to meet the existing as well as future demand
with the same or less land cultivated at the present.  Wastewater from domestic and municipal sources
which are harmless and that can be harvested can be diverted to irrigate paddy fields thereby increasing
the extent of land under paddy. A study was conducted in selected Divisional secretariat divisions from
Puttalam District, Sri Lanka in order to explore the potential increment of land that can be brought
under paddy cultivation with the utilization of municipal and domestic wastewater. The wastewater
generation was estimated based on the population and water consumption data. The extent of paddy
land under minor irrigation and rainfed agriculture, potential asweddumized extent, land area cultivated
in Maha (main) season and Yala (off) season and the areas harvested were collected from district
agriculture department. It is noted that all the available lands were not cultivated and not harvested in
both Maha and Yala seasons. Lands left without any production is high in the Yala season compared to
the Maha season. Only a part of the land area is harvested from the total area sown.  One of the major
reasons for crop failure is shortage of supplementary irrigation water, inadequate rainfall and irrigation
water.   About 22% of the uncultivated lands in Maha can be brought under cultivation if 55% of the
gray water generated is collected and diverted to irrigate paddy fields.  In Yala season, only very small
portion of uncultivated land (5% of uncultivated land) can be brought under cultivation with the gray
water irrigation.
1. Introduction
Rice (Oryza sativa L.) is the largest irrigated crop and ranks second only to wheat as
the most extensively grown crop in the world. Rice is the staple food in Sri Lanka
and paddy cultivation is practiced in 40% of the total agricultural lands. Paddy
production requires a large quantity of water.  With the increasing population, farmers
have to increase the paddy production to meet the existing as well as future demand
with the same or less land cultivated at the present.  Farmers give up paddy cultivation
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due to different problems faced by them such as water shortage, high cost of
production etc.  Water availability is a problem in the dry and the intermediate zones,
especially during the dry spells. In additions, average paddy water requirement is
about 1200 mm which is high when compared with other field crops.
High paddy water demand is mainly met with supplementary irrigation water.
Rainfed cultivation is practiced in areas where irrigation infrastructure is not available
but most of these lands will not give good yields as of irrigated crops due to shortage
of water. The water shortage is another issue which limits the irrigation water supply.
The water shortage is fulfilled in some localities by using wastewater, treated or
untreated.
Wastewater agriculture has important environmental and economic advantages
such as supply of reliable water quantities at water scarce periods, increase the crop
yields by providing nutrients to plants, thereby reducing the need for artificial
fertilizers, low-cost method for sanitary disposal of municipal wastewater,  prevention
or minimization of the pollution of rivers, canals and other surface waters and addition
of organic mater to the soil and improvement of soil properties such as moisture
holding capacity.  Unawareness of existing nutrient levels in the wastewater and the
temporal variation of these concentrations are some problems faced by farmers
(RAJAPAKSHE and NAJIM, 2007).
Traditionally, domestic wastewater generated from houses, especially grey water
from kitchens, bathrooms and washrooms, from villages in Sri Lanka are flown
along open unlined wastewater drains and collected in a pool. In the traditional
system, there were many beneficial plants (leafy vegetables and medicinal plants)
grown along these drains. These plants utilized the wastewater and the nutrients
contained in the wastewater as an input for growth. This system of wastewater disposal
and utilization was kept away from the black water disposal system so that the grey
water system was not harmful in any means.
The wastewater collected in the drains or canals get diluted with the storm water
or irrigation water in some period but concentrated in some other depending on the
water flows. With the increased population pressure, these water sources are
contaminated with black water, industrial wastewater in some cases and wastewater
from different service providers pausing different levels of threats. This results in
much of the urban domestic (and industrial) wastewater being discharged untreated
into urban waterways in spite of water quality guidelines and discharge standards
being available in these countries.
In Sri Lanka, wastewater or diluted wastewater is being used intentionally or
unintentionally as a source of irrigation water from recent past (JAYAKODY et al.,
2006; RAJAPAKSHE and NAJIM, 2007). This could be due to many reasons such
as pollution of irrigation canals with wastewater, reduction of supply from reservoirs
due to increased demands from other sectors (domestic and industrial sectors),
increased intensity of cultivation, increased extent of cultivation, utilization of
nutrients in wastewater etc.. Wastewater use in agriculture in Sri Lanka would likely
occur due to pollution of perennial water sources that were always used for irrigation,
by urban wastewater and/or under water scarcity conditions (as in the dry zone),
where farmers would use it if it were the only available source of water.
2. Objectives
Lands left without any production is very high in the Yala season compared to the
Maha season mainly due to water shortage. Wastewater generated from cities could
be utilized in increasing the extents asweddumized if there is a possibility to divert
city wastewater to those lands or diluted with available irrigation water to meet the
total irrigation water requirement. In additions, the wastewater could be used in
increasing the cropping intensity of already asweddumized lands. Therefore, a study
was conducted in Puttalam district selecting all the divisional secretariat divisions to
explore the potential increment of land that can be brought under paddy cultivation
with the utilization of municipal and domestic wastewater.
3. Methodology
Puttalam district where paddy is cultivated was selected for this study (Figure 1).
Data from all the divisional secretariat divisions within the Puttalam district was
collected from different sources such as provincial agriculture department, department
of census and statistics and published literature. The extent of paddy lands under
major (more than 80 ha command area) and minor (less than 80 ha command area)
irrigation and under rainfed agriculture, potential asweddumized extent, land area
cultivated in Maha and Yala seasons and the areas harvested were collected from the
Department of Census and Statistics.
Wastewater generation in each divisional secretariat division was estimated based
on the population and water consumption data. The population data was collected
from the Department of Census and Statistics (DCS) (2001) and the NWS&DB
water consumption data was combined to estimate the quantities of probable gray
water discharges except the black water.  Assuming a consumptive use of 20-30%
for water use in general, it is considered, in an average 75% of urban water returns as
wastewater which is an internationally accepted figure for wastewater return flows.
There can be variations in this amount according to geographical location of cities,
climate, and people’s behavior, level of industrialization, urban population is served
with pipe borne water etc..  According to the Sri Lanka Standard 745-2003 standard
for “design and construction of septic tanks and associated effluent disposal systems”,
the wastewater generation is 240-160 L/C/day out of which 75% is grey-water and
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25% is black-water (SLSI, 2003). In an average, NSW&DB takes 120 L/capita/day
as the water consumption figure. The NWS&DB water consumption and Sri Lanka
Standard Institute grey-water generation data were combined to estimate potential
available wastewater for re-use.
Figure 1:
Location of Puttalam District
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The paddy water requirement for Puttalam district is estimated using evaporation
data from Puttalam district and the paddy crop coefficient considering the peak
requirement at the mid season stage. It is assumed that the land preparation
requirement is supplied mainly by rainfall.
4. Results and discussions
4.1 Puttalam district and the climatic zones
Puttalam district is mainly located within the dry zone of Sri Lanka which is having
an annual rainfall of 1450 mm to 2400 mm.  The agroecological zones within the
Puttalam district are DL3, DL 1f, DL 1b, IL 3, IL 1b and IL 1a.  The major rainy
season in DL 3, DL 1f and DL 1b is September to December.  These agroecological
zones record some showers during May to June. Other months are mainly considered
as dry months.   The agroecological zones DL 3 and DL 1f receives less than 800
mm of annual rainfall while DL 1b receives less than 900 mm of annual rainfall. IL
3 and IL 1b receive less than 1100 mm of annual rainfall while IL 1a receives less
than 1400 mm.  September to December is the main rainy season of the IL 3, IL 1b
and IL 1a while May to June also experiences some showers.  The rainfall received
in a month within these rainy seasons varies widely and the rainfall received in some
months is not sufficient to fulfill the crop water requirement.  Irrigation supplement
becomes essential during such periods.
4.2 Paddy cultivation in Puttalam district
There are 18,712 ha of paddy lands asweddumized in Puttalam district out of which
7,152 ha are coming under major irrigation schemes, 9,718 ha are coming under
minor irrigation schemes while the remainder of 1,842 ha are coming under rainfed
paddy cultivation (Table 1). In Maha season 60.7% of the asweddumized area is
cultivated and only 36% is cultivated in the Yala season. In the Yala season, only 46
% of the major irrigated areas are cultivated. The area under cultivation is very low
for the minor irrigated areas (33%) and rainfed areas (15.3%).  The water shortage is
the major reason for the lowest extent under cultivation. Out of the areas cultivated,
99.1% of the areas are harvested during the Maha season as there is no crop failure
due to water shortage.  In the Yala season the extent of lands that were harvested is
97%, which means 3% of the cultivated area is affected by the shortage of water.
The extent of land that is not sown in Maha season under the major irrigation, minor
irrigation schemes and under rainfed cultivation is 25.7%,44.8% and 62.5%,
respectively (Table 1). Under the major irrigation schemes the extent not sown is low
that is mainly due to availability of sufficient supplementary water for irrigation under
the irrigation tank or under the diversion scheme. The extent of land areas that were not
brought during Maha could be mainly due to other reasons than that of water shortage.
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During Yala season, the extents that are not sown under the major schemes increased
from 27.1% to 54.1% which is a considerable increment (Table 1).  This increment
is mainly due to the shortage of water in the reservoir or the lack of water in the river
for the diversion. Under the minor irrigation schemes, the extent of not sown lands
increased from 44.8% to 66.4% which is mainly due to the insufficient irrigation
water available in the minor tank system or the anicut scheme. The low rainfall in the
area contributes to the lower water level in the minor reservoirs. The rainfed
agriculture is the worst affected sector in the Yala season where 84.6 % of the lands
are not cultivated (Table 1).  This is mainly due to insufficient rainfall for a paddy
crop.
4.3 Wastewater generation in Puttalam district
The NWSDB takes 120 L/capita/day as the water consumption figure.  According to
the Sri Lanka Standard Institution (SLSI), the amount of gray water generated is
75% of the water used (SLSI, 2003).  Considering these two values, the amounts of
gray water generated at each Divisional Secretariat (DS) division is estimated and
given in Table 2.
Table 1:
Asweddumized, cultivated and harvested paddy lands in Yala and Maha seasons
in Puttalam district
Asweddumized Sown Not 
sown
Harvested Not 
harvested
Major (ha) 7,152 3,276 3876 3,119 157
(%) 46 54.1 95 4.7
Minor (ha) 9,718 3,223 6459 3,194 29
(%) 33 66.4 99 0.89
Rainfed (ha) 1,842 283 1559 261 22
(%) 15.3 84.6 92.2 7.7
Total 18,712 6,782 11930 6,574 208
Yala
(%) 36 63.7 97 3
Major (ha) 7,152 5,309 1843 5,287 22
(%) 74 25.7 100 0.41
Minor (ha) 9,718 5,361 4357 5,296 65
(%) 55 44.8 99 1.2
Rainfed (ha) 1,842 689 1153 680 9
(%) 37.4 62.5 98.6 1.3
Total 18,712 11,359 7353 11,263 96
Maha
(%) 60.7 39.2 99.1 0.84
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In Kurunegala DS division, the gray water generated is estimated as 8005 m3/day
and the amount of gray water generated from the Kurunegala city is 4620 m3/day
(RANAWEERA, 2005). That amount of gray water generated from the city alone is
about 55% and this amount can be harvested / collected and diverted to irrigate
paddy fields easily as those are flowing through storm water drains or natural streams
that are passing through the cities. Table 2 also shows the 55% of the gray water that
can be harvested and diverted from different DS divisions from Puttalam district.
Table 2:
Estimated amounts of wastewater generation from different Divisional Secretariat
divisions in Puttalam district
4.4 Paddy water requirement
For a 110 paddy variety, the crop water requirement is 696 mm in Yala season and 325
mm in Maha season, respectively. The seepage and percolation loss will be about 4
mm/d which needs about 380 mm for a cropping season. The peak irrigation water
requirement will be 9.88 mm/d in Yala and 3.56 mm/d in Maha in Puttalam.  The crop
water requirement is estimated based on the crop coefficients given in ALLEN et al.
(1998) and average pan evaporation values in Kurunegala (IMBU-LANA et al., 2006).
DS Division Population 
Amount of gray 
water generation 
(m3/Day)
Anamaduwa 33,302 2664.2
Arachchikattuwa 38,092 3047.4
Chilaw 59,890 4791.2
Dankotuwa 59,386 4750.9
Kalpitiya 81,780 6542.4
Karuwalagaswewa 20,225 1618.0
Madampe 43,522 3481.8
Mahakumbukkadawala 16,905 1352.4
Mahawewa 48,861 3908.9
Mundel 56,294 4503.5
Nattandiya 57,686 4614.9
Nawagattegama 12,956 1036.5
Pallama 22,410 1792.8
Puttalam 71,091 5687.3
Vanathavilluwa 16,460 1316.8
Wennappuwa 70,817 5665.4
Total 709,677 56774.16
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Due to the dry climatic conditions, the crop water requirement in Yala season is
more than the Maha season. This is one of the reasons why the extent of paddy
cultivated is less during Yala as the available water in the reservoirs are limiting. The
amount of rainfall received is also less during the Yala which has an influence in the
low land extend cultivated.
4.5 Potential paddy cultivable area with gray water irrigation
Considering the peak irrigation water requirement, the extent of extra land that can
be cultivated in Yala and Maha is given in Table 3.  About 22% of the uncultivated
lands in Maha can be brought under cultivation if 55% of the gray water generated is
collected and diverted to irrigate paddy fields.  In Yala season, only very small portion
of uncultivated land (5% of uncultivated land) can be brought under cultivation with
the gray water irrigation.
Table 3:
Extent of extra land that can be cultivated with gray water irrigation from different
DS divisions in Puttalam district
Cultivable extent (ha)DS Division Harvested / Diverted Gray 
Water (m3/d) Yala Maha
Anamaduwa 33,302 27.0 74.8
Arachchikattuwa 38,092 30.8 85.6
Chilaw 59,890 48.5 134.6
Dankotuwa 59,386 48.1 133.5
Kalpitiya 81,780 66.21 183.8
Karuwalagaswewa 20,225 16.4 45.5
Madampe 43,522 35.2 97.8
Mahakumbukkadawala 16,905 13.7 38.0
Mahawewa 48,861 39.6 109.8
Mundel 56,294 45.6 126.5
Nattandiya 57,686 46.7 129.6
Nawagattegama 12,956 10.5 29.1
Pallama 22,410 18.1 50.4
Puttalam 71,091 57.6 159.8
Vanathavilluwa 16,460 13.3 37.0
Wennappuwa 70,817 57.3 159.1
Total 709,677 574.6 1594.8
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5. Conclusion
Wastewater agriculture is practiced in very few localities in Sri Lanka, most of which
are informal usages.  There are few cases where wastewater is diverted to cultivate
paddy but the extents cultivated is very small.  This study shows that if the generated
wastewater, specially the gray water from domestic water usage can be collected
and diverted for agricultural production, additional areas can be brought under
cultivation that are uncultivated due to water shortage.  The land extend that can be
brought under paddy cultivation is about 1594.8 ha in the Maha season and 574.6 ha
in the Yala season.  The authority has to make sure that the gray water which is
diverted for agricultural production is not contaminated with black water and
hazardous industrial wastewater in order to minimize the adverse health hazards the
farmers and the consumers could face.
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Abstract
Paddy cultivation is constrained due to shortage of rainfall or irrigation water supply.  With the population
growth, farmers have to increase the paddy production to meet the existing as well as future demand
with the same or less land cultivated at the present.  Wastewater from domestic and municipal sources
which are harmless and that can be harvested can be diverted to irrigate paddy fields thereby increasing
the extent of land under paddy. A study was conducted in selected Divisional secretariat divisions from
Puttalam District, Sri Lanka in order to explore the potential increment of land that can be brought
under paddy cultivation with the utilization of municipal and domestic wastewater. The wastewater
generation was estimated based on the population and water consumption data. The extent of paddy
land under minor irrigation and rainfed agriculture, potential asweddumized extent, land area cultivated
in Maha (main) season and Yala (off) season and the areas harvested were collected from district
agriculture department. It is noted that all the available lands were not cultivated and not harvested in
both Maha and Yala seasons. Lands left without any production is high in the Yala season compared to
the Maha season. Only a part of the land area is harvested from the total area sown.  One of the major
reasons for crop failure is shortage of supplementary irrigation water, inadequate rainfall and irrigation
water.   About 22% of the uncultivated lands in Maha can be brought under cultivation if 55% of the
gray water generated is collected and diverted to irrigate paddy fields.  In Yala season, only very small
portion of uncultivated land (5% of uncultivated land) can be brought under cultivation with the gray
water irrigation.
1. Introduction
Rice (Oryza sativa L.) is the largest irrigated crop and ranks second only to wheat as
the most extensively grown crop in the world. Rice is the staple food in Sri Lanka
and paddy cultivation is practiced in 40% of the total agricultural lands. Paddy
production requires a large quantity of water.  With the increasing population, farmers
have to increase the paddy production to meet the existing as well as future demand
with the same or less land cultivated at the present.  Farmers give up paddy cultivation
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due to different problems faced by them such as water shortage, high cost of
production etc.  Water availability is a problem in the dry and the intermediate zones,
especially during the dry spells. In additions, average paddy water requirement is
about 1200 mm which is high when compared with other field crops.
High paddy water demand is mainly met with supplementary irrigation water.
Rainfed cultivation is practiced in areas where irrigation infrastructure is not available
but most of these lands will not give good yields as of irrigated crops due to shortage
of water. The water shortage is another issue which limits the irrigation water supply.
The water shortage is fulfilled in some localities by using wastewater, treated or
untreated.
Wastewater agriculture has important environmental and economic advantages
such as supply of reliable water quantities at water scarce periods, increase the crop
yields by providing nutrients to plants, thereby reducing the need for artificial
fertilizers, low-cost method for sanitary disposal of municipal wastewater,  prevention
or minimization of the pollution of rivers, canals and other surface waters and addition
of organic mater to the soil and improvement of soil properties such as moisture
holding capacity.  Unawareness of existing nutrient levels in the wastewater and the
temporal variation of these concentrations are some problems faced by farmers
(RAJAPAKSHE and NAJIM, 2007).
Traditionally, domestic wastewater generated from houses, especially grey water
from kitchens, bathrooms and washrooms, from villages in Sri Lanka are flown
along open unlined wastewater drains and collected in a pool. In the traditional
system, there were many beneficial plants (leafy vegetables and medicinal plants)
grown along these drains. These plants utilized the wastewater and the nutrients
contained in the wastewater as an input for growth. This system of wastewater disposal
and utilization was kept away from the black water disposal system so that the grey
water system was not harmful in any means.
The wastewater collected in the drains or canals get diluted with the storm water
or irrigation water in some period but concentrated in some other depending on the
water flows. With the increased population pressure, these water sources are
contaminated with black water, industrial wastewater in some cases and wastewater
from different service providers pausing different levels of threats. This results in
much of the urban domestic (and industrial) wastewater being discharged untreated
into urban waterways in spite of water quality guidelines and discharge standards
being available in these countries.
In Sri Lanka, wastewater or diluted wastewater is being used intentionally or
unintentionally as a source of irrigation water from recent past (JAYAKODY et al.,
2006; RAJAPAKSHE and NAJIM, 2007). This could be due to many reasons such
as pollution of irrigation canals with wastewater, reduction of supply from reservoirs
due to increased demands from other sectors (domestic and industrial sectors),
increased intensity of cultivation, increased extent of cultivation, utilization of
nutrients in wastewater etc.. Wastewater use in agriculture in Sri Lanka would likely
occur due to pollution of perennial water sources that were always used for irrigation,
by urban wastewater and/or under water scarcity conditions (as in the dry zone),
where farmers would use it if it were the only available source of water.
2. Objectives
Lands left without any production is very high in the Yala season compared to the
Maha season mainly due to water shortage. Wastewater generated from cities could
be utilized in increasing the extents asweddumized if there is a possibility to divert
city wastewater to those lands or diluted with available irrigation water to meet the
total irrigation water requirement. In additions, the wastewater could be used in
increasing the cropping intensity of already asweddumized lands. Therefore, a study
was conducted in Puttalam district selecting all the divisional secretariat divisions to
explore the potential increment of land that can be brought under paddy cultivation
with the utilization of municipal and domestic wastewater.
3. Methodology
Puttalam district where paddy is cultivated was selected for this study (Figure 1).
Data from all the divisional secretariat divisions within the Puttalam district was
collected from different sources such as provincial agriculture department, department
of census and statistics and published literature. The extent of paddy lands under
major (more than 80 ha command area) and minor (less than 80 ha command area)
irrigation and under rainfed agriculture, potential asweddumized extent, land area
cultivated in Maha and Yala seasons and the areas harvested were collected from the
Department of Census and Statistics.
Wastewater generation in each divisional secretariat division was estimated based
on the population and water consumption data. The population data was collected
from the Department of Census and Statistics (DCS) (2001) and the NWS&DB
water consumption data was combined to estimate the quantities of probable gray
water discharges except the black water.  Assuming a consumptive use of 20-30%
for water use in general, it is considered, in an average 75% of urban water returns as
wastewater which is an internationally accepted figure for wastewater return flows.
There can be variations in this amount according to geographical location of cities,
climate, and people’s behavior, level of industrialization, urban population is served
with pipe borne water etc..  According to the Sri Lanka Standard 745-2003 standard
for “design and construction of septic tanks and associated effluent disposal systems”,
the wastewater generation is 240-160 L/C/day out of which 75% is grey-water and
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25% is black-water (SLSI, 2003). In an average, NSW&DB takes 120 L/capita/day
as the water consumption figure. The NWS&DB water consumption and Sri Lanka
Standard Institute grey-water generation data were combined to estimate potential
available wastewater for re-use.
Figure 1:
Location of Puttalam District
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The paddy water requirement for Puttalam district is estimated using evaporation
data from Puttalam district and the paddy crop coefficient considering the peak
requirement at the mid season stage. It is assumed that the land preparation
requirement is supplied mainly by rainfall.
4. Results and discussions
4.1 Puttalam district and the climatic zones
Puttalam district is mainly located within the dry zone of Sri Lanka which is having
an annual rainfall of 1450 mm to 2400 mm.  The agroecological zones within the
Puttalam district are DL3, DL 1f, DL 1b, IL 3, IL 1b and IL 1a.  The major rainy
season in DL 3, DL 1f and DL 1b is September to December.  These agroecological
zones record some showers during May to June. Other months are mainly considered
as dry months.   The agroecological zones DL 3 and DL 1f receives less than 800
mm of annual rainfall while DL 1b receives less than 900 mm of annual rainfall. IL
3 and IL 1b receive less than 1100 mm of annual rainfall while IL 1a receives less
than 1400 mm.  September to December is the main rainy season of the IL 3, IL 1b
and IL 1a while May to June also experiences some showers.  The rainfall received
in a month within these rainy seasons varies widely and the rainfall received in some
months is not sufficient to fulfill the crop water requirement.  Irrigation supplement
becomes essential during such periods.
4.2 Paddy cultivation in Puttalam district
There are 18,712 ha of paddy lands asweddumized in Puttalam district out of which
7,152 ha are coming under major irrigation schemes, 9,718 ha are coming under
minor irrigation schemes while the remainder of 1,842 ha are coming under rainfed
paddy cultivation (Table 1). In Maha season 60.7% of the asweddumized area is
cultivated and only 36% is cultivated in the Yala season. In the Yala season, only 46
% of the major irrigated areas are cultivated. The area under cultivation is very low
for the minor irrigated areas (33%) and rainfed areas (15.3%).  The water shortage is
the major reason for the lowest extent under cultivation. Out of the areas cultivated,
99.1% of the areas are harvested during the Maha season as there is no crop failure
due to water shortage.  In the Yala season the extent of lands that were harvested is
97%, which means 3% of the cultivated area is affected by the shortage of water.
The extent of land that is not sown in Maha season under the major irrigation, minor
irrigation schemes and under rainfed cultivation is 25.7%,44.8% and 62.5%,
respectively (Table 1). Under the major irrigation schemes the extent not sown is low
that is mainly due to availability of sufficient supplementary water for irrigation under
the irrigation tank or under the diversion scheme. The extent of land areas that were not
brought during Maha could be mainly due to other reasons than that of water shortage.
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During Yala season, the extents that are not sown under the major schemes increased
from 27.1% to 54.1% which is a considerable increment (Table 1).  This increment
is mainly due to the shortage of water in the reservoir or the lack of water in the river
for the diversion. Under the minor irrigation schemes, the extent of not sown lands
increased from 44.8% to 66.4% which is mainly due to the insufficient irrigation
water available in the minor tank system or the anicut scheme. The low rainfall in the
area contributes to the lower water level in the minor reservoirs. The rainfed
agriculture is the worst affected sector in the Yala season where 84.6 % of the lands
are not cultivated (Table 1).  This is mainly due to insufficient rainfall for a paddy
crop.
4.3 Wastewater generation in Puttalam district
The NWSDB takes 120 L/capita/day as the water consumption figure.  According to
the Sri Lanka Standard Institution (SLSI), the amount of gray water generated is
75% of the water used (SLSI, 2003).  Considering these two values, the amounts of
gray water generated at each Divisional Secretariat (DS) division is estimated and
given in Table 2.
Table 1:
Asweddumized, cultivated and harvested paddy lands in Yala and Maha seasons
in Puttalam district
Asweddumized Sown Not 
sown
Harvested Not 
harvested
Major (ha) 7,152 3,276 3876 3,119 157
(%) 46 54.1 95 4.7
Minor (ha) 9,718 3,223 6459 3,194 29
(%) 33 66.4 99 0.89
Rainfed (ha) 1,842 283 1559 261 22
(%) 15.3 84.6 92.2 7.7
Total 18,712 6,782 11930 6,574 208
Yala
(%) 36 63.7 97 3
Major (ha) 7,152 5,309 1843 5,287 22
(%) 74 25.7 100 0.41
Minor (ha) 9,718 5,361 4357 5,296 65
(%) 55 44.8 99 1.2
Rainfed (ha) 1,842 689 1153 680 9
(%) 37.4 62.5 98.6 1.3
Total 18,712 11,359 7353 11,263 96
Maha
(%) 60.7 39.2 99.1 0.84
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In Kurunegala DS division, the gray water generated is estimated as 8005 m3/day
and the amount of gray water generated from the Kurunegala city is 4620 m3/day
(RANAWEERA, 2005). That amount of gray water generated from the city alone is
about 55% and this amount can be harvested / collected and diverted to irrigate
paddy fields easily as those are flowing through storm water drains or natural streams
that are passing through the cities. Table 2 also shows the 55% of the gray water that
can be harvested and diverted from different DS divisions from Puttalam district.
Table 2:
Estimated amounts of wastewater generation from different Divisional Secretariat
divisions in Puttalam district
4.4 Paddy water requirement
For a 110 paddy variety, the crop water requirement is 696 mm in Yala season and 325
mm in Maha season, respectively. The seepage and percolation loss will be about 4
mm/d which needs about 380 mm for a cropping season. The peak irrigation water
requirement will be 9.88 mm/d in Yala and 3.56 mm/d in Maha in Puttalam.  The crop
water requirement is estimated based on the crop coefficients given in ALLEN et al.
(1998) and average pan evaporation values in Kurunegala (IMBU-LANA et al., 2006).
DS Division Population 
Amount of gray 
water generation 
(m3/Day)
Anamaduwa 33,302 2664.2
Arachchikattuwa 38,092 3047.4
Chilaw 59,890 4791.2
Dankotuwa 59,386 4750.9
Kalpitiya 81,780 6542.4
Karuwalagaswewa 20,225 1618.0
Madampe 43,522 3481.8
Mahakumbukkadawala 16,905 1352.4
Mahawewa 48,861 3908.9
Mundel 56,294 4503.5
Nattandiya 57,686 4614.9
Nawagattegama 12,956 1036.5
Pallama 22,410 1792.8
Puttalam 71,091 5687.3
Vanathavilluwa 16,460 1316.8
Wennappuwa 70,817 5665.4
Total 709,677 56774.16
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Due to the dry climatic conditions, the crop water requirement in Yala season is
more than the Maha season. This is one of the reasons why the extent of paddy
cultivated is less during Yala as the available water in the reservoirs are limiting. The
amount of rainfall received is also less during the Yala which has an influence in the
low land extend cultivated.
4.5 Potential paddy cultivable area with gray water irrigation
Considering the peak irrigation water requirement, the extent of extra land that can
be cultivated in Yala and Maha is given in Table 3.  About 22% of the uncultivated
lands in Maha can be brought under cultivation if 55% of the gray water generated is
collected and diverted to irrigate paddy fields.  In Yala season, only very small portion
of uncultivated land (5% of uncultivated land) can be brought under cultivation with
the gray water irrigation.
Table 3:
Extent of extra land that can be cultivated with gray water irrigation from different
DS divisions in Puttalam district
Cultivable extent (ha)DS Division Harvested / Diverted Gray 
Water (m3/d) Yala Maha
Anamaduwa 33,302 27.0 74.8
Arachchikattuwa 38,092 30.8 85.6
Chilaw 59,890 48.5 134.6
Dankotuwa 59,386 48.1 133.5
Kalpitiya 81,780 66.21 183.8
Karuwalagaswewa 20,225 16.4 45.5
Madampe 43,522 35.2 97.8
Mahakumbukkadawala 16,905 13.7 38.0
Mahawewa 48,861 39.6 109.8
Mundel 56,294 45.6 126.5
Nattandiya 57,686 46.7 129.6
Nawagattegama 12,956 10.5 29.1
Pallama 22,410 18.1 50.4
Puttalam 71,091 57.6 159.8
Vanathavilluwa 16,460 13.3 37.0
Wennappuwa 70,817 57.3 159.1
Total 709,677 574.6 1594.8
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5. Conclusion
Wastewater agriculture is practiced in very few localities in Sri Lanka, most of which
are informal usages.  There are few cases where wastewater is diverted to cultivate
paddy but the extents cultivated is very small.  This study shows that if the generated
wastewater, specially the gray water from domestic water usage can be collected
and diverted for agricultural production, additional areas can be brought under
cultivation that are uncultivated due to water shortage.  The land extend that can be
brought under paddy cultivation is about 1594.8 ha in the Maha season and 574.6 ha
in the Yala season.  The authority has to make sure that the gray water which is
diverted for agricultural production is not contaminated with black water and
hazardous industrial wastewater in order to minimize the adverse health hazards the
farmers and the consumers could face.
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